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Development of Dynamic Passenger-Trip Assignment Model of
Urban Railway Using Seoul-Incheon-Gyeonggi's Transportation Card

ABSTRACT

With approximately 20 million transportation card data entries of the metropolitan districts being generated per day, application of the
data to management and policy interventions is becoming an issue of interest. The research herein attempts a model of the possibility
of dynamic demand change predictions and its purpose is thereby to construct a Dynamic Passengers Trip Assignment Model. The
model and algorithm created are targeted at city rail lines operated by seven different transport facilities with the exclusion of travel by
bus, as passenger movements by this mode can be minutely disaggregated through card tagging. The model created has been
constructed in continuous time as is fitting to the big data characteristic of transport card data, while passenger path choice behavior
is effectively represented using a perception parameter as a function of increasing number of transfers. Running the model on 800 pairs
of metropolitan city rail data has proven its capability in determining dynamic demand at any moment in time, in line with the typical
advantages expected of a continuous time-based model. Comparison against data measured by the eye of existing rail operating
facilities to assess changes in congestion intensity shows that the model closely approximates the values and trends of the existing data
with high levels of confidence. Future research efforts should be directed toward continued examination into construction of an
integrated bus-city rail system model.
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Table 2. Dynamic Trip Demand from Bupyeong Market Station to
Bupyeong Station (trip/15 min : 2011)

E y =0.9478x
B corrected R =0.9476 Minute
520 Hour sum
i 0-15 16-30 30-45 46-60
i 1 39.0 74.0 40.0 9.0 162.0
, ‘ ‘ 14 - - - - -
’ P emmebyoicveteimn) 5 - - - - -
6 9.5 145.5 306.0 283.5 7445
Fig. 9. g:?giﬁﬁgg{wﬁgﬁl Time between Transportation Card 7 3615 499 5 706.5 1,140.0 2,707.5
8 | 1,6260 | 2,1375 | 25700 | 2487.0 | 88205
Table 1. Dynamic Trip Demand from Bupyeong Market Station to 9 | 24075 | 24193 1.993.0 16765 | 84965
Bupyeong Station (trip/15 min : 2013) 10 1,693.0 1,297.5 927.0 777.0 4,694.5
y— 11 | 6190 591.0 545.0 506.5 2,261.5
Hour s 0 P Sum 12 | 4955 518.5 542.5 5780 | 2,1345
13| 6075 570.5 593.5 5790 | 23505
1 31 60 36.5 6.5 134
14 | 6020 657.5 490.0 504.5 2,254.0
2 0 0 0 0 0 15 | 5505 542.5 4775 508.5 2,079.0
3 0 0 0 0 0 16 | 5065 495.0 607.0 591.0 | 2,199.5
4 0 0 0 0 0 17 | 6420 652.0 781.5 8750 | 2,950.5
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11 781 681.5 728 603.5 2794 24 | 3560 297.0 284.0 186.5 1,123.5
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Fig. 10. Comparison of Dynamic Demand (15min.: from Bupyeong
Market Stn. to Bupyeong Stn. 2011)
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Fig. 11. Comparison of Dynamic Demand (5min.: from Bupyeong
Market Stn. to Bupyeong Stn. 2011)

Table 3. Dynamic Trip Demand from Bupyeong Market Station to Bupyeong Station (trip/5 min : 2011)

Hour Minute Sum
0-5 5-10 10-15 1520 | 20-25 25-30 | 30-35 35-40 | 40-45 | 45-50 50-55 55-60
1 3 16 20 28 24 22 16 12 12 7 1 1 162
2 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0 0
6 1 1 7.5 19.5 30.5 95.5 118.5 100 87.5 91 77.5 115 744.5
7 106 115.5 140 159.5 161.5 178.5 191 252.5 263 342.5 362 435.5 | 2707.5
8 475 555.5 595.5 624 693.5 820 804.5 868.5 897 779.5 914 793.5 | 8820.5
9 830 791 786.5 843 817.5 759 705.5 673 614.5 625 516.5 535 8496.5
10 545.5 636 511.5 423.5 476.5 3975 3245 3245 278 3275 222 227.5 | 4694.5
11 179.5 224 215.5 209 183 199 208.5 169.5 167 177 153.5 176 2261.5
12 166.5 162 167 153.5 203.5 161.5 184 189.5 169 190.5 199.5 188 21345
13 202 189 216.5 198.5 185 187 216 191 186.5 186.5 187.5 205 2350.5
14 180 214.5 207.5 245 208.5 204 165.5 163 161.5 151 185 168.5 2254
15 196.5 169 185 211 170 161.5 158 161 158.5 175.5 159 174 2079
16 150 186 170.5 157.5 157.5 180 192.5 209.5 205 199.5 219.5 172 2199.5
17 181.5 217 243.5 200 210 242 260.5 245.5 275.5 289 269.5 316.5 | 2950.5
18 287.5 274.5 338.5 315 369.5 340.5 327.5 316 334 354.5 398 376.5 4032
19 430 454.5 486 525.5 461.5 542 497 518 426.5 451 4425 525 5759.5
20 454 467.5 451 4225 388 362.5 384 3225 315.5 270 294 260 4391.5
21 220.5 2455 210 237 218 203.5 172 223.5 207 193 185.5 184.5 2500
22 192.5 191 274 209.5 188 179 167 162 166.5 140 176.5 122.5 | 2168.5
23 124 170.5 181.5 167 172.5 138.5 128.5 136.5 117.5 141.5 141 109.5 1728.5
24 119.5 128 108.5 97.5 111.5 88 100.5 98 85.5 77.5 59 50 1123.5
25 61 33.5 29 20 15 8 7.5 1 2 0 0.5 177.5
26 0 0 0 0 0 0 0 0 0 0 0 0
5.8= AKATE, ETEY] BYTEY 71E Zeage] g
oY ARF BITFEE SISk G BT wShe

YIS BTG Y mHe FEd wEAeAEe] AR
e IR I 5 Qo] eIl Fhe] mRTREA 2
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